CRP modulates fis transcription by alternate formation of activating and repressing nucleoprotein complexes.
The DNA architectural proteins FIS and CRP are global regulators of transcription in Escherichia coli involved in the adjustment of cellular metabolism to varying growth conditions. We have previously demonstrated that FIS modulates the expression of the crp gene by functioning as its transcriptional repressor. Here we show that in turn, CRP is required to maintain the growth phase pattern of fis expression. We demonstrate the existence of a divergent promoter in the fis regulatory region, which reduces transcription of the fis promoter. In the absence of FIS, CRP activates fis transcription, thereby displacing the polymerase from the divergent promoter, whereas together FIS and CRP synergistically repress fis gene expression. These results provide evidence for a direct cross-talk between global regulators of cellular transcription during the growth phase. This cross-talk is manifested in alternate formation of functional nucleoprotein complexes exerting either activating or repressing effects on transcription.